INTRODUCTION
Neonatal sepsis is defined as a clinical syndrome in an infant of 28 days of life or younger. It is manifested by systemic signs of infection and isolation of a bacterial pathogen from the bloodstream. Neonatal sepsis further classified into early onset neonatal sepsis (EONS) if clinical feature of sepsis occurs within the first week of life and late onset neonatal sepsis (LONS) if it occurs between 7-28 days of life (1) (2) (3) (4) . Sepsis is one of the major causes of morbidity and mortality in neonates worldwide, in spite of recent advances in healthcare system (1, 2) . The rates of blood stream infection (BSI) in neonates are 3-20 times higher in developing countries, and in some countries, approximately half of the patients in neonatal intensive care units (NICUs) acquire infection.The case fatality rates of neonatal sepsis may reach 52% contributing for almost one million deaths and is responsible for about 30-50% of the total neonatal deaths in developing countries even though sepsis related mortality is largely preventable with prevention of sepsis itself, timely recognition, rational antimicrobial therapy and aggressive supportive care (4) (5) (6) . Although high burden of neonatal sepsis related mortality and mortality are being reported from developing countries, most scientific evidences are derived from developed countries. In Ethiopia, neonatal mortality accounts for about 40% of under-five mortality, and sepsis accounts for about 30-35% of neonatal deaths only preceded by prematurity and its complications (9) . On the other hand, the survivors of neonatal sepsis remain vulnerable to short and long-term neuro-developmental morbidity impacting the overall productivity of the child as adult. Neonatal sepsis is primarily caused by diverse species of bacteria, viral and Candida (7) (8) (9) . This diverse nature of the organisms implicated in causing neonatal sepsis varies from region to region, and changes over time even in the same place which could be attributed to the changing pattern of antibiotic use and changes in lifestyle (10, 11) . There are a number of risk factors associated with neonatal sepsis. Common risk factors for neonatal sepsis in sub-Saharan Africa have been identified as prematurity, PROM, maternal pyrexia, low birth-weight and obstructed labor or birth asphyxia which is usually characterized by low first and fifth Apgar score at birth (12) .
The objective of this study was to evaluate the epidemiology of neonatal sepsis and factors associated with neonatal sepsis among neonates admitted to neonatal intensive care unit (NICU). (1, 6) . Risk factors include: Low birthweight (<2500 grams) or prematurity (<37 weeks of gestation age), febrile illness in the mother within 2 weeks prior to delivery, foul smelling discharge and/or meconium stained amniotic liquid. Suspected chorioamnionitis, prolonged rupture of membranes >18 hours, prolonged labor (sum of 1st and 2nd stage of labor > 24 hrs.) Perinatal asphyxia (Apgar score <4 at 1 minute). Clinical festuture of sepsis include: (poor reflexes, lethargy, respiratory distress, bradycardia, apnea, fever, convulsions, abdominal distension, and bleeding (1).
METHODS AND MATERIALS

Exclusion criteria:
Neonates whose mothers were not available for interview to complement the data despite the neonates fulfilling the inclusion criteria were excluded because of possible risk of data incompleteness and inconsistence. Similarly, critically ill newborns who were not able to undergo the necessary laboratory evaluations were also excluded.
Operational definition (8):
Early onset sepsis: sepsis diagnosed in the first six days of life (1, 10, 17, 25) . By taking the maximum value of these findings, which is 40%, allowing for 5% margin of error (d) with 95% CI (zα/2=1.96) using single population proportion (p) formula, sample size calculated was n= (Za/2)2 P(1-P)/d2 =(1.96) 2 0.4(0.6/(0.05)2=369. As the average annual NICU admission is known, finite population correction formula was applied and 10% non-response rate was considered to get a final sample size of 303. Non-probably sampling was implemented by including all neonates fulfilling the inclusion criteria till the required sample size got saturated.
Data collection method:
Demographic and clinical data were enumerated using standardized format.The format was developed through referring different literatures and a standard text book (1, 2, 12) . Laboratory data, WBC: About 3-5ml of blood was drawn by a trained neonatal nurse after 24 hours of post-natal age for WBC determination and CRP as tests performed shortly after birth is not adequately sensitive and specific for diagnosing neonatal sepsis and the sample was used for both tests. We used Sysmex-Kx-21N coulter machine to determine WBC per the standard operating procedure (SOP). WBC count of >20,000 is defined as leukocytosis and count less than 5,000 defined as leucopenia (4, 5) .
CRP: C-reactive protein was determined after 24 hours of life using qualitative test. The latex reagent was stored at temperature of 2-8 0c. The test is based on agglutination principle. The latex reagent was shaken gently and one drop was mixed with drop of serum on slide and mixed with mixer. The slide is rocked forth and back for two minutes for observing microagglutination. technicians wore sterile gloves during the procedure and prepared a patch of skin approximately 5 cm in diameter over the proposed site of veni-puncture. This area was cleansed thoroughly with 70% isopropyl alcohol, followed by povidone-iodine, and followed again by alcohol. The skin was allowed to dry for at least 1 minute before venipuncture. One-mL sample of blood was drawn from a fresh veni-puncture site and added to a bottle containing 5-10 mL of blood Agar culture media. The blood cultures were incubated aerobically at 37°C and observed daily for consecutive three days for preliminary results by checking the presence of one of the following findings on culture media: hemolysis, air bubbles (gas production), and coagulation of broth (9 Neonates born to mothers with prolonged PROM, preterm delivery had higher risk of neonatal sepsis (Table 2) . Similarly, meconium stained amniotic fluid and low birth weight neonates were significantly associated with risk of neonatal sepsis (Table 2) .
From the total cases of clinical neonatal sepsis, 185(61.2%) were recognized as EONS and 118 (38.8%) were recognized as LONS based on the neonates' ages at the time of presentation. About 88/303(29.3%) of clinical neonatal sepsis were confirmed by blood culture. When the results were disaggregated to the age at presentation, 37(20.0%) of culture proven cases were from early-onset and 51(43.2%) were from late-onset sepsis. The rate of culture confirmed neonatal sepsis was significantly higher in LONS than in EONS (AOR 2.8, 95% CI (1.529-5.080, 0.001). Neonates born from mothers who took antibiotics during labor and delivery were 70% less likely to develop sepsis than neonates whose mothers didn't take antibiotics (AOR, 0.303; 95% CI :0.103-0.891, p-0.03). White Blood Cell (WBC): WBC was determined for all cases. Abnormal WBC count were found in 99(32.7%) neonates with clinical sepsis. About 9 (2.9%) cases were having leucopenia (WBC < 5,000/mm3) and 90 (29.8%) were having leukocytosis (WBC >20,000/mm3).
The presence of leuckocytosis was 5.7 times more likely in neonates with culture proven sepsis compared to negative results [AOR5.68(95%CI 3.415-9.013) p<0.001].
Profile of bacterial isolates: Of isolated bacteria, 47(53.4%) were gram positive bacteria, and most of these isolates were from late onset sepsis (Figure 1) . Most blood culture growths were seen among neonates born at heath facilities (hospital and health center). Coagulase negative staphylococci (CoNS) were the most frequently isolated pathogens accounting for 22(25%), and when further disaggregated to the time of presentation, 17(77.3%) of isolated CoNS were from neonates with diagnosis of LONS. E.Coli and S.aureus ranked second and third as causes of neonatal sepsis each contributing for about 18(20.3%) and 16(18.2%) respectively. Other isolated bacteria were Klebsiella spp, Enterobacter spp and Citrobacter each accounting for 11(12.5), 7(9.7%), 5(6.0%) respectively. No single isolation of group B streptococcus (GBS) was reported in our study.When further disaggregated to specific bacteria gram stain reaction, 80% of isolated gram positive bacteria were contributed by CONS and S.Aureus while three-forth of isolated Gram negative bacteria were contributed by E.coli and Klebsiella. 
DISCUSSION
The prevalence of neonatal sepsis among neonates admitted during the study period was comparable with the national surveillance report. It was also in agreement with the finding from Tanzania which showed prevalence of clinical neonatal sepsis of about 39%. However, our report was lower than the reports from Egypt which demonstrated prevalence of 45.9%. The difference in prevalence of neonatal sepsis could be explained by the difference in the clinical definition of sepsis at different settings. Some countries like Egypt use more strict criteria to define neonatal sepsis clinically while others use more liberal criteria to define sepsis (1, 2, 3) . In this study, preterm and low birthweight were strongly associated with risk of developing neonatal sepsis which could be explained by the fact that these groups of newborns had poorly developed immune status (16) . On the other hand, neonates born to mothers with prolonged PROM and Meconium stained liquor were at higher risk of sepsis because of possible ascending colonization of birth canal microorganism and possible aspiration of contaminated meconium stained amniotic fluid. These findings are in line with other studies from different countries which showed low birthweight, preterm, meconium, stained liquor, and prolonged PROM as strong risk factors for neonatal sepsis (1) (2) (3) (4) (5) (6) (7) 13, 15, 16) .
In this study, babies with low fifth minutes Apgar score was at two-fold risk of acquiring neonatal sepsis. The causes were mainly grampositive bacteria implying that these neonates might need extensive manipulation and resuscitation where they can easily be colonized by these bacteria (15) .
The rate of positive blood culture among clinical neonatal sepsis was found to be 29%(88/303) which is comparable with a research finding from Tanzania-Muhimbili which showed growth rate of 24% but lower than a study from Egypt and Tanzania-Mwanza which showed blood culture positivity rate of 40.7% and 38.5% respectively (3, 4, 24) . However, the blood culture positivity rate in our study finding was higher than the study from Ghana, Bangalore and other centers which showed blood culture growth rate of 19.2-25.9% (1, 2, 4, 5, 6, 14, 27) . This variation in blood culture positivity rate could be justifiable by the difference in inclusion criteria of the study participants, and technique employed for blood culture processing.
In this study, positive CRP was strongly associated with culture confirmed neonatal sepsis which was in congruent with report from Nigeria and Tanzania in which CRP was an important biochemical test to screen neonatal sepsis. Similarly, this study also demonstrated WBC count of >20,000/ml which was significantly associated with culture proven neonatal sepsis. Similar findings were reported from Tanzania and other settings where increased WBC was significantly associated with neonatal sepsis (10, 12, 16, 18) Blood culture growth yield was significantly higher among neonates who presented with LONS than that of EONS which is in agreement with reports from Egypt, Tanzania and other African and Asian countries which showed higher proportion of culture proven sepsis from LONS (1, 2, 4, 7, 9, 10, 19) .The justification could be that culture result of neonates with EONS could be affected by maternal antibiotics administration during labor and delivery. Antibiotics administration is the usual scenario at maternity ward. CONS, E. coli, S.Aureus and Klebsiella sppwerethe most commonly identified bacteria isolates in our study which is in line with other study findings from developing countries (1-6, 15, 17, 20-28) . Our study did not report any blood culture growth of group B streptococcus (GBS) which is also in congruent with other studies from developing countries where the report was either nil or negligible (17, 19, 15) . This finding could be explained by the fact that GBS is purely acquired through vertical transmission from the mother during labor and delivery where most mother swith risk of GBS colonization receive penicillin antibiotics for which this species of bacteria remain invariably sensitive. Maternal use of antibiotic during labor and delivery was significantly associated with lower risk of neonatal sepsis. Reports from other studies were consistent with our findings (5, 7, 12, 15) .
In conclusion, the prevalence of neonatal sepsis was high in this report. The most identified bacteria causing neonatal sepsis were gram positive bacteria and most of which were identified from late onset sepsis. Obstetric risk factors were strongly associated with neonatal sepsis. Intra-partal antibiotic administration significantly reduces neonatal sepsis.
